I propose to limit myself almost entirely to a consideration of tumours of the spinal cord and adjacent structures, but I hope it will be possible to draw a few inferences that will be applicable to the surgery of the spinal cord in general.
If pressure is applied to both internal jugular veins in the neck during lumbar puncture in a normal individual, the cerebrospinal fluid at once drips much faster from the needle.
When the pressure on the neck is released there is an immediate return to the slower rate of flow. This observation is based on the fact that cerebral venous pressure has a pronounced influence on intracranial pressure. Jugular compression causes the pressure in the cerebral veins to rise; there is a rise of intracranial pressure, the cranium cannot expand, and so cerebrospinal fluid, the most labile of all the contents of cranium, is displaced into the subarachnoid space of the spinal cord, and drips more rapidly from the lumbar puncture needle.' If, however, the spinal subarachnoid space is blocked by a tumour at some point above the site of puncture, jugular compression produces no alteration in the rate of dripping (or pressure) of the escaping cerebrospinal fluid. This is the basis of the test of Queckenstedt, but in the test as now carried out, instead of trying to count the drops of spinal fluid, the observer attaches a straight piece of glass tubing to the lumbar puncture needle, and thus measures accurately the alterations of pressure that occur. In the normal individual there is an immediate rise of the column of cerebrospinal fluid when the jugular veins are compressed, and a correspondingly sharp fall when the compression is released. If no rise of fluid occurs when the jugular veins are compressed, it may be assumed that there is blockage of the spinal subarachnoid space somewhere between the foramen magnum and the point of the needle, unless, of course, there is thrombosis of both jugular veins or lateral sinuses. Partial blockage of the spinal subarachnoid space by tumour sometimes occurs, and jugular compression is then followed by a partial and delayed rise of the cerebrospinal fluid in the manometer. There are certain precautions to be observed in interpreting the results,2 but these are quite elementary, and the test is simple and accurate. It should be made as a routine in all cases in which tumour of the spinal cord is suspected. Jugular compression sometimes produces or increases root pains corresponding to the site of the tumour, and in this way the test may give additional information.
Diagnosis of the Level of the Lesion.-As surgeons we are particularly interested in the diagnosis of the position of a spinal tumour. There is nothing more unsatisfactory in spinal surgery than to overlook an easily removable tumour by exploring at the wrong level. In most cases repeated sensory tests will give an accurate indication of the upper level of the lesion, but they rarely give information about the extent of the lesion, and in a few cases they may actually mislead us into exploring at too low a level. In one of my cases the upper level of sensory loss was at the eleventh thoracic dermatomere, but a further examination after lumbar puncture, showed disturbance of sensation up to the fifth thoracic level. The tumour was subsequently found at operation to lie in the sixth thoracic segment of the cord. This case emphasizes the importance of repeating the neurological examination after lumbar puncture in the likelihood of obtaining further signs (Elsberg [1] ). Sometimes the existing signs are grossly aggravated by lumbar puncture, as in a case described elsewhere [2] , in which a mild weakness of the legs was converted into an almost complete paralysis. If this complication occurs after lumbar puncture, early operation is imperative.
The upper level of sensory loss should be tested not only by light touch, pin prick, heat and cold, but also by the tuningfork and by investigation of the patient's ability to appreciate numbers written on the skin (Zahlenschreibenerkentniss), for, as Foerster [31 has shown, the posterior columns are often affected in compression of the spinal cord more intensely and at an earlier time than the lateral columns.
Holmes [4] has pointed out that observation of the movements of the intercostal and abdominal muscles will sometimes reveal accurately the upper limit of the paralysis, and Feiling [5], in an admirable summary of the clinical features of compression of the spinal cord, has emphasized the importance of careful study of the tendon reflexes as a means of determining the level of a lesion of the cervical and lumbar enlargements.
All these methods should be employed, but it is important for those who are called upon to perform the operations to remember that the most careful clinical investi-1 There may be other factors at work in producing this rise of cerebrospinal flnid pressure. The' rise of pressure that occurs in the cerebral venous sinuses when the jugular veins are compressed probably stops the filtration of cerebrospinal fluid from the subarachnoid space into the venous sinuses. It is possible that there may even be a reversal of flow of the cerebrospinal fluid through the arachnoid granulations.
2 An excellent description of the technique of the Queckenstedt test is given in " Recent Advances in Neurology," by W. R. Brain and E. B. Strauss, London, 1928. gations may be fallacious. It is rather significant that such an able and experienced neurologist as Professor Foerster [6] should almost invariably use the lipiodol test before he does a laminectomy in cases of spinal tumour. Most surgeons will now agree that the lipiodol test should be used not so much to diagnose the presence of a tumour, as to demonstrate the exact level of a tumour or other surgical lesion whose presence is already, on clinical grounds, certain or almost certain. It is especially indicated in those cases which show a shifting upper level of sensory loss. It tends to aggravate the pre-existing symptoms, and should therefore only be used when preparations for the operation have already been made. In that way the effect of unpleasant sequels, such as aggravation of a pre-existing paresis, is so much minimized as to become unimportant. The lipiodol test is particularly valuable in those cases in which there is more than one tumour of the cord. In a case reported by Oljenick [7] the clinical diagnosis was tumour of the lower part of the cauda equina, but the lipiodol was obstructed at the level of the eleventh thoracic vertebra, and at operation two endotheliomas were removed through an extended incision, the one that had been diagnosed clinically and the other that had been revealed by lipiodol. In parenthesis, I am surprised that we do not more often see cases of multiple tumours of the spinal cord and its roots. For reasons which need not be mentioned now, we have made it a rule at the London Hospital, during the past eighteen months, always to remove the spinal cord in necropsies on cases of intracranial tumour. The number of cases in which unsuspected and frequently multiple tumours have been found in the cord is remarkable. Neoplasia of the central nervous system is probably much more commonly multiple than has hitherto been realized. When spinal tumours are multiple the difficulties of surgical treatment are not necessarily greatly increased, for the tumours are usually benign. The difficulty of clinical diagnosis is, however, tremendously increased, but the judicious use of lipiodol will clarify many diagnostic problems of this type.
Disturbances of Spinal Reflexes.-In considering the treatment of tumours of the spinal cord, it is necessary to inquire into the way in which tumours disturb the reflex activity and conduction of the cord. The study of spinal reflexes in man received great impetus from the paper of Walshe [8] which appeared in 1915. During the Great War the attention of neurologists was focused upon injuries of the spinal cord, and many excellent reports were published, culminating in the papers of Riddoch [9] , and Head and Riddoch [10] , which finally and conclusively showed that, contrary to previous belief, the reflex functions of the spinal cord below the point of complete section, return, or tend to return, after the phase of spinal shock has passed off. This discovery had considerable practical bearing on the management of all spinal cases. For the first time it became clear that the bladder of a patient who had suffered a complete transverse lesion of the cord could, under favourable conditions, empty itself completely by reflex action after spinal shock had passed off. If prolonged over-distension of the bladder and consequent destruction of many of its muscle fibres could be prevented during the first few days after the injury, reflex evacuation would soon begin.
Employing physiological methods at the bedside, Head and Riddoch were also able to show that the reflex functions of the cord, distal to the level of transection, were depressed, or their recovery was prevented, by the intervention of toxwmia, as from septic bed-sores, cystitis and ascending pyelonephritis. These complications were not only in themselves a potent cause of death in spinal lesions; in milder degree they delayed the recovery of spinal reflexes. Reflex micturition being imperfect, the bladder could not empty itself completely and this, in turn, tended to aggravate the urinary infection; for it is well known that a most potent cause of cystitis is the inability of the bladder to empty itself completely. Cystitis disappears and ascending pyelonephritis never occurs if the bladder is kept empty or is emptied completely with each act of micturition [11] . There is no need to dwell on the numerous fatalities, due to ascending pyelonephritis, in cases of spinal injury seen so often in former days and still occasionally seen, not only in traumatic cases but also in tumours, through neglect of the simple rules that should govern the management of the bladder in all spinal diseases. Every paralysed bladder should be regarded as an infected bladder. Unless emptied regularly, not twice, but four times a day, it will sooner or later become severely affected.
A recent case of a complete transverse lesion at the fifth cervical segment provided a good example of the recovery of bladder function that may be obtained when the correct methods are employed. Within twenty-four hours of the injury the bladder was distended up almost to the umbilicus, but it was then emptied by catheter and thereafter was kept empty by a tied-in catheter, from which the cork was removed every four hours. Twenty-six days after the accident the patient expelled the catheter and at the same time passed 4 oz. of urine. Later in the day he passed urine automatically and immediately afterwards he was catheterized and the bladder was found to be empty. From that time onwards micturition was automatic. A catheter was passed every three days, but the amount of urine obtained never exceeded 4 oz. A gentle bladder wash was given at each catheterization. When last seen four months after the accident there was no return of movement or sensation, but the patient had remained free from serious cystitis.
Disturbances of Spinal Conduction.-Our main object in the treatment of spinal cases is to get the patient to walk again, and we are thus much more concerned with the recovery of the conduction of the cord than with recovery of its reflex function, even though the spinal reflexes are manifestly essential to the act of walking. So little is known about the disturbances of conduction of the spinal cord that I would hesitate to discuss them if there was not something of practical value to be gained. Anatomical division of fibres of the cord disturbs conduction, but this cause does not act in spinal tumours; as Purves-Stewart and Riddoch [121 point out, compression of the cord by tumour should be clearly distinguished from destruction of the cord by injury. From a study of the course of cases after removal of spinal tumours it is clear that conduction may be disturbed by a number of different causes.
In rare cases compression produces severe degeneration of the cord and no recovery of function occurs, even though the tumour has been removed. This happened in one of my own cases, in which an extradural sarcoma produced complete paraplegia within three days of the onset of the first symptom. Unfortunately, I did not see this patient until some time later, when he already had severe cystitis and numerous bed-sores. The tumour was partially removed at operation, and the remainder (as was subsequently proved) was completely destroyed by X-rays, but no recovery of function occurred. The patient died from bronchopneumonia and septicemia three months and a half after operation. At necropsy, though the tumour was found to have been completely destroyed, the cord showed massive ascending and descending degeneration from the site of compression, which was itself severely degenerated. The treatment in this case had not been given soon enough. Sudden rapid compression of this type is fortunately rare. In the necropsy material of their series of spinal tumours, Purves-Stewart and Riddoch [12] found remarkably little degeneration in the cords of patients who had shown severe paresis in life. This is what would be expected from the clinical experience that the cord usually recovers part or the whole of its conduction after removal of a tumour. The damage to the conducting fibres is not so severe as to be followed by degeneration. It is a reversible process.
The nature of this reversible process has not yet been conclusively demonstrated.
From a study of the morbid anatomy, Purves-Stewart and Riddoch consider that it is a vascular dis`iurbance of the cord, a relative anoxeemia, at and below the site of compression. As far as I am aware, no experimental work has been done on compression of the cord, but the evidence of experimental compression of peripheral nerves suggests that the process may be a purely mechanical one. Gasser and Erlanger [13] have shown that when a peripheral nerve is compressed, the larger fibres-the fibres conveying motor impulses and sensations of contact-are blocked before the smaller fibres, which convey sensations of cold and warmth. They have not studied the mechanism of this disturbance of conduction, but they assume that it is due to collapse of the fibres, the larger fibres collapsing more easily than the smaller, as any series of tubes of equal strength might be expected to do when subjected to compression.
The problem will probably be solved in the physiological laboratory, but it must first be clearly stated, by collection of careful clinical observations of the way in which recovery of conduction may occur after removal of spinal tumours. The examples that I have been able to observe indicate that the process varies remarkably in its course. Sometimes recovery of function in the paralysed limbs begins to be evident within a few hours of the removal of the tumour, and rapidly and in dramatic fashion becomes complete; at other times it is delayed a few weeks, yet finally becomes complete-; in other cases it may only begin months or even a year or more after removal of the tumour, and even then may be slowly progressive.
Recovery of function is most easily observed and measured quantitatively in the upper limbs. Some interesting observations were made on a case of cervical tumour that I saw while at Dr. Harvey Cushing's clinic. The tumour was a meningioma lying on the left side of the spinal cord between the fourth and fifth cervical roots. Before operation the patient had complete paralysis of the left arm and leg, and only feeble movements of the right arm and leg. 
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Immediately after removal of the tumour, under local anasthesia, the patient was conscious of increased power in his right side and was able, without assistance, to scratch the end of his nose with his right hand, a thing that he had not been able to do for some time before operation. The power of the hand grip was measured frequently with the ergometer by my colleague, Dr. John Fulton. Table I shows how recovery of voluntary power began in the right hand as soon as the tumour had been removed, while in the left hand the recovery was delayed. No appreciable improvement began there until more than three weeks after operation, but then it progressed so well that two months after operation the left-hand grip was almost as strong as the right.
My own views on the recovery of patients after the removal of spinal tumours were revolutionized last summer when I had the privilege of visiting the clinic of Professor Foerster at Breslau, and of observing his remarkable work on the surgery of the spinal cord. Professor Foerster has operated on a number of apparently hopeless cases of spinal compression and has kept them in hospital for long periodseven for years-after removal of the tumour. He has kindly supplied me with the notes of some of his cases, which show how important the quality of patience may become in the treatment of long-standing compression. Thus, one case of paraplegia in flexion had been treated for six years as a case of disseminated sclerosis.
Professor Foerster removed a tumour attached to the first thoracic nerve root, and during the next fifteen months he straightened the legs by movements under a series of anaesthetics. Eventually the patient walked well. In another case, that of a woman who had been confined to bed for four years with complete paraplegia in extension, the tumour was embedded in the side of the cord and, after its removal, the cord at the site of compression was so much thinned as to resemble a piece of paper. Recovery did not begin until over a year after the tumour had been removed, and then progressed slowly and gradually until six years after operation, when the patient walked again.
These observations are so encouraging as to make one feel that no case of spinal tumour is hopeless. In cases of long-standing compression, patience in the aftertreatment is essential and every effort should be made to procure adequate institutional and orthopTedic treatment during the period of recovery.
Blockage of the Subarachnoid Space.-Although we know very little about the disturbance of conduction in spinal tumours, a study of the condition of spinal arachnoiditis, or meningitis serosa circumscripta, provides good evidence that blockage of the spinal subarachnoid space plays some part. The clinical picture of spinal arachnoiditis is almost identical with that of a slowly developing spinal tumour, but the spinal fluid usually shows no increase of protein (Stookey [14] ), and at operation, instead of a tumour, there are seen numerous adhesions of variable extent and dimension between the arachnoid and pia, and the arachnoid and dura.
If the adhesions can be thoroughly broken up at operation the patient recovers, in spite of the fact that in the few cases which have come to necropsy, gliosis and scattered degeneration of the cord have been found (Horsley [15] ). The pathology What is important to our present thesis is the fact that before operation, a partial or of the condition is by no means clear, and I do not propose to discuss it here. complete blockage of the subarachnoid space can be demonstrated by means of Queckenstedt's test, and that, after division of the adhesions, recovery of function in the paralysed extremities ensues. These observations strongly suggest that blockage of the subarachnoid space by adhesions interferes in some way with the conductivity of the cord. In many cases there is no evidence at operation that this interference with conductivity is due to the collection of fluid under tension in the loculi of the subarachnoid space. Stookey [141 has advanced the view that the adhesions fix the cord and interfere with its normal respiratory movements and with the very slight movements that it goes through during movements of the trunk. He believes that this constant interference with the normal movements of the cord, continued through a long period of time, can eventually produce disturbances of spinal conduction. This view of Stookey's receives support from the well-established experimental observation that tension on a peripheral nerve will block conduction.
Mr. Bryan Matthews informs me that tension of about 0 * 25 gm. stops conduction of the small nerves of a frog. Conductivity is restored when the tension is removed.
The fact that adhesions and blockage of the subarachnoid space interfere in some way with spinal conduction is of great importance in the treatment of tumours. My surgical experience with spinal tumours has been that satisfactory results from operation are only obtained if this obstruction to the circulation of cerebrospinal fluid is removed. The re-establishment of a free circulation of the fluid can be seen in most cases at operation after the tumour has been removed, but a much better way of investigating this is to do Queckensted's test after operation. I would suggest that this test should be done as a routine after all operations on spinal tumours, and particularly in those cases in which recovery is not proceeding at the expected rate. Th e subarachnoid space may still be blocked after removal of the tumour, either because the removal was not actually complete, or because there are some adhesions at the site of operation, or because there is another tumour elsewhere in the spinal canal.
X-rays and Radiutm. A case described in an earlier part of this paper provides convincing proof that X-rays can destroy an extradural sarcoma. X-ray treatment is rarely effective in other types of primary tumour. The destructive action of X-rays is probably in the first instance accompanied by swelling of the tumour cells, and it should therefore not be employed except after a liberal decompression of the cord and at first only in small doses. Elsberg [16] has reported some adverse results which may have been due to swelling of the tumour through the use of large doses.
Dr. John Fulton and myself have recently been investigating the effect of radium emanation on the cord, partly to find out whether radium could be used with safety in the treatment of malignant tumours near the spine. The results of our experiments will be reported in detail at a later date, but already it is evident that the effect of the emanations on the cord depends on the dosage employed, and that it can be predicted with remarkable accuracy. The experiments also suggest that radium emanations in small doses can be used with safety at a distance of 1 cm. from the cord. Large doses applied outside the dura mater produce complete and permanent destruction of the cord, and great care must therefore be exercised when it is proposed to place radium near the spinal cord.
Injutry to the Spinal Cord at Operation.-It has long been known that the cord is a most delicate and vulnerable structure, to be respected at operation, even more than the brain. Knowledge on this point has grown up through the experience of operations in which the cord was too freely manipulated, so that its conductivity was afterwards lowered. It is now clear that with proper technique and care, the patient whose spinal cord is exposed at operation should not show any appreciable depression of spinal function as a result of the operation, unless the cord is deliberately injured in order to remove a tumour completely. Experience has also shown that a clean operative incision into the cord in certain situations is not attended by incapacitating or unexpected loss of conductivity. Thus, division of the antero-lateral columns of the cord for relief of otherwise intractable pain is not followed by any disturbance of conduction apart from loss of pain, heat and cold. Allen [17] has shown that a clean longitudinal incision of the posterior columns produces no demonstrable postoperative defect in dogs, and his experimental results are borne out by operations on certain intramedullary tumours in man. In one of my cases, that of a woman aged 29 years, who had suffered for about eighteen months from a gradually advancing quadriplegia and ataxia that eventually confined her to bed, it was possible to incise the posterior columns to the left of the mid-line from the third cervical to the third dorsal segment and to remove completely from the anterior aspect of the cord a circumscribed ependymal glioma weighing 14 gm., without producing anything but temporary depression of spinal function. For three days after operation there was further weakness and incoordination of movement, especially in the left arm and leg. After that day function was quite as good as it had been before operation, and it continued steadily to improve so that within three months the patient was able to walk and to use her hands more freely than she had done for months before operation, though postural sense in the legs was still completely lost. It is interesting to note also that there was no retention of urine.
It is thus evident that the type of damage at operation which produces severe disturbance of conduction is not of the nature of a clean incision. It is due to the pressure of bone forceps or gauze swabs during exposure of the cord, or to undue traction on the cord during exposure or removal of a tumour. And, if we may apply the observations made on the conductivity of peripheral nerves, it seems certain that traction on the cord, as during rotation, will interfere with conduction, even tbough it is not so severe as to produce haomorrhage or anatomical division of nerve flhres.
the surgery of the relief of compression, and as such is on as firm a basis as anything in medicine. The actual steps of the operation are no longer open to any important discussion, having become stereotyped, though individual cases may present certain problems. There are, however, three points on which we are still gathering information, and to these I shall briefly refer.
First, the place which Queckenstedt's test occupies, or should occupy. In my hands it has proved to be of very great value, but, as with all accessory tests, the results can only properly be estimated in correlation to the carefully elicited and recorded history of the case. The clinical history will always remain the most important guide in diagnosis here as in other regions. With increasing experience of jugular compression, the observer comes to recognize minor degrees of cerebrospinal stasis and block, short of complete obstruction, and a manometer is, of course, a necessity. The counting of drops issuing from the lumbar puncture needle will not suffice. This test is surely one of the most beautiful physiological demonstrations which one can give, but it must be linked up with the chemistry of the cerebrospinal fluid before we have the complete picture. This is an important point. The test can give wrong information if the apparatus is not perfect. In one case of my own it appeared that incomplete block was present, but operation failed to disclose tumour. The test was repeated three weeks later with a larger-bored needle and no block was found. It may be of course that the patient had an undiscovered intramedullary tumour, and that the laminectomy had given more room and abolished the block. But he may have had no tumour at all.
On a previous occasion1 I exhibited a number of graphs showing different degrees of subarachnoid obstruction, and I was criticized for having laid too much stress on this side of the question and not enough on pain. Up to a point this was a just criticism; it is true that the typical neurofibroma of the posterior root is characterized by root pain which exists for some time as the only symptom. Later on, signs of cord compression make their appearance. It has been truly said that any unexplained local pain of radicular type may be due to a root tumour. But we must remember that this is the characteristic of one kind of spinal tumour only, albeit the most satisfactory to deal with and the commonest. We shall do wrong, however, if we say that all cases of spinal tumour exhibit pain as an outstanding characteristic. If the growths arise from a nerve root, or from the dura in the neighbourhood of the root, pain must be present. But if they arise elsewhere, pain by no means necessarily occurs. And there comes the danger, from too great insistence on pain as a necessary companion of spinal tumour, that cases may be missed because pain has not been a leading or outstanding complaint. I do not wish to be recorded as saying that spinal tumours do -not produce pain, but I do ask that we recognize the meaning of pain in relation to the intradural structures, and that tumours can occur under the clinical guise of slowly increasing spinal compression, without root pain. In one case of my own I was able to enucleate an extradural tumour at the level of the first thoracic vertebra. This was in a boy, aged 12 years, and the only pain had been a vague aching in the thighs which had been regarded as growing pains. In another case a young man in the early twenties had a giant tumour of the cauda equina filling the dural sac from the level of the first lumbar to the first sacral vertebra. This tumour entangled all the nerve roots of the cauda equina, but the only pain had been some of slight degree in the left, groin. The boy did not make a point of this pain and would never afterwards admit that it had been of any severity or moment. He had wasting of buttocks and thighs, with foot-drop and bladder disturbance, and had recently been discharged from the Army as a case of hysteria.
The next point is the use of lipiodol. We are all aware that it causes some reaction and its chemistry gives us reason to suspect it of power of damage, but the cases in the literature which are supposed to illustrate the damage that it has done do niot bear close scrutiny. It is interesting to note that Tracey Putnam's work on the halogen-oil compounds seemed to show that air caused more reaction than most of the compounds though, to be sure, the air remains a very brief time as compared with the oil. I have myself regretted not using it on occasion. I feel that if the chemical examination and Queckenstedt's tests on the cerebrospinal fluid confirm the clinical history and physical signs and point to a diagnosis of spinal tumour, lipiodol may be used with advantage. If one is not sure whether a tumour is present or not, It is better to wait for a few months and re-examine, then to use lipiodol at once. For if the tumour is small, the lipiodol might go by and prejudice the correct diagnosis of that case for ever.
The third point is a purely surgical one: the correct handling of the intramedullary tumour, a point on which much further experience is needed and which might be made a subject for special discussion at some time in the future. Mr. Cairns is to be congratulated on his case.
The last point is the vomiting that is said to follow disturbance of mid-thoracic tumours. I have heard it said that this is due to the upsetting of the vegetative centres in the thoracic cord, and this may be true. But there is another possible cause, namely, uramia due to renal infection. A young woman was referred to me by my colleague, Dr. Sturrock. She had lost the power in her legs within a few days, but progressively, not suddenlyi I found at operation a diffuse sarcoma involving the laminae in the mid-thoracic region and the muscles of the back. This sarcoma was completely cured, so it seemed, by external prolonged application of radium, but power did not return to the legs. After a few months the patient begani to vomit and her abdomen became distended to such a degree that intestinal obstruction seemed a possibility. Her blood-urea, however, was found to be enormously increased and she died from uraimia. Exactly the same thing happened in another case not operated upon, that of a young woman with a secondary deposit of carcinoma in the spine presenting the same signs with the identical blood-urea findings. It is probably therefore of some importance ip cases of spinal tumour to examine the blood-urea before operation.
Mr. George F. Stebbing: I had hoped to hear something of the operation of antero-lateral section. This is an operation which I have 'used inany times for the relief of pain in cases of malignant disease of the pelvis, tabes dorsalis and JAN.-SURG. 2 * Proceedings of the Royal Society of Medicane endarteritis obliterans. In every case there has been a great measure of relief, and in some cases the relief has been complete. I have found, however, that in the tabetic cases the pain has always recurred after an interval, the shortest interval being just under a year, and the longest four years, after the operation. In the cases of malignant diseases the relief has lasted as long as the patients' lives. There have been no evil results of the operation except in two cases in which the patients died, one from pneumonia two days after the operation, and the other on the sixth day from paralytic ileus. The patients have been able to get up and walk after the operation, although some of them had temporary paresis, which in no case lasted as long as three weeks. This paresis was, I think, due to handling the cord. None of the patients were incontinent after the operation except one who had been incontinent before it.
Mr. J. Paterson Ross said he had had two cases from which he had been able to learn a lesson which had not been mentioned during the discussion.
The first patient was a woman, aged 45, with a history of gradually increasing paraplegia. An extradural neurofibromna was easily-and apparently comDletely-removed from one of the nerve-roots, and the dura mater was not opened. No recovery followed the operation, and the patient had gradually become worse.
The second patient was a man, aged 32, with a similar history and a similar extradural tumour. On this occasion, however, remembering the previous experience, it was decided that the dura should be opened, though the tumour appeared to be completely extradural. On opening the dura he had found a larger portion of the "dumb-bell" tumour compressing the cord. The connection between the intradural and extradural portions was extremely slender. Recovery from paraplegia was rapid.
It would be wise always to open the dura to look for an intradural portion of a tumour which might appear at first to be completely extradural. Mr. Hugh Cairns (in reply) said he agreed with Mr. Jefferson that pain was sometimes absent in spinal tumours. He had seen cases of diffuse gliomatosis of the spinal subarachnoid space, secondary to medulloblastoma of the vermis, in which pain had been entirely absent. Of great interest were the cases in which pain was referred to the distal parts: in one of his own cases of intramedullary cervical tumour, the first symptom of any severity had been pain in the vagina. In the common tumour of a nerve-root, pain in the legs was sometimes a prominent symptom, even when the tumour was in the upper thoracic levels.
He had no doubt that Elsberg's extrusion method of dealing with intramedullary gliomata was the only way in which some of these tumours could be treated, but, in his experience, gliomata of the cord varied in their malignancy just as did gliomata of the brain. Some were quite circumscribed and of slow growth, and for these Elsberg's method was not indicated, because the capsule of the tumour was connected with the surrounding cord by numerous fine adhesions. Tumours of this type could be completely removed by gentle dissection.
Dr. Stebbing's experiences with cordotomy were of great interest. Professor Foerster had also had cases in which the pain recurred after complete division of the antero-lateral tracts. If these observations were confirmed it would seem that pain sensations might, under certain circumstances, be carried by the posterior columns.
In his experience, and in the more extensive experience of Stookey, the protein content of the spinal fluid was not raised in meningitis serosa circumscripta. He agreed with Mr. Paterson Ross that the dura should always be opened after removal of an extradural tumour, because of the occasional presence of an intradural extension of the tumour, or of adhesions which would interfere with the flow of cerebrospinal fluid.
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